| 1. DATE - TIME GROUP 
4 Octeber 65 
Ss. AQUFRCE 
| Muitiple 


+4. NUMBER OF OBJECTS 

| Ons | 2 

5, LENGTH OF OBSERVATION 
N/A 

6. TYPE OF OBSERVATION 

| Ground-Visual 

7, COURSE 

| Stationary 

18. PHOTOS 


Ta Yes 


: i] No ’ | 
19. PHYSICAL EVIDENCE 


O Yes 


¥ No 


te _ PROJECT 10073 RECORD 
2. LOCATION , 


lorthern Remisvhere 
ee 


10. CONCLUSION P 


Comet (IKEYA-SEXI) / 


ff 


See case file _ 
11, BRIEF SUMMARY AND ANALYSIS 


FORM 
FTD sep 63 0-329 (TDE) Previous editions of this form may be used, 


7 lee ee Oe 6 oe eee 


al ml ee ee eed, eee =~, < = 
+ 
| 
—, 


Ca il : ry r* i rie t ; Is ; 
These fos seces of Comet Iheya-Sei 
7 i _: = ’ & r i — q es th f. r . 
photographs Te COT tis € hang LF ap pear- 
pa — S jf pee 3 
ance duriua the two weehs folowing peri- 
helion passage or Ocioher 2ilst. However, 
LD : i f ae ee oe et .. 
only a smail sample of the pretures tiat 
continue to arrive at SKY AND LELEscoPrE 
i ’ # 
can be included here. 
—— =] ee -2 a ae ee eg eS ee on a 
i 2 a w= = ' Pa | _ - eet bio a a aa a a i Pa : — — = = 
————- =< 7 Ea Sse ee eee ee ee —_ —s 
i] 
i 
ee a ——_. - iil o_o # ee 


Fite ies: © Te = = = =—= - == 
| ‘ a j . ; 1. & tsi, iN | fx ' ] 7 f ‘| le ril yi * >" ceo rus (o i Cas | 1 HOF 
Above: On October cota, Oy nse aaAys after perihelion passage, womet LUOorI 
was observed to have a I7-<legree tar, from ‘SYable Mountain Observatory tu 
California, operated by the Jer Propulsion Laboratory. }- Young and C. Capen 
4 , * . * ws ' - * 7 . © ’ "EF - a at i : pe . 
started this [S-mimute exposure af I?-4]1 OFS, with a 1359-mm. telephoto lens. 
The comet appeared to them about magnitude mero. 
i 
Lelt: Note the spine in the taii in Mfr. Caven's Table Mountain picture on 
October 27ch (15:00-15201 UT), taken with a H-inch [/15 refractor. 
ee ee ee ee SSS ee ee sme cy i a a OE A OLE LL ALLL LL LL 


= - sah = = 


Lbove: Anierican amateur }. Ruiz obtained this pir cure 


wloate ,Ostchien | anantriaita (dioscrvalor v ji 


" 


rai! pose nearly vertically at his batioude « 


1. : j 
Saeylted, | 


»! *) dhat fra e 


a 
Ta "Tt . " a ' — Tera ; - PF Ge 
vi ‘ Bile a. \ poeta’ cs cic mine at aye 
: 4 i 1. tO. i : * _ ge 
1 ryi 4 fiveri’t aotPhial i%. fe Sista, haa Si?l rilicc Sher 
i " c Ty “ { # 
" ("0 Sf a)] i," | ti). et eh aa iat a ih 
t = z ' —= 
fo oon 9 TOs es posure svat : 
~~ i =. xX a 


Re Mes de f cat, edge Se ore” the Coa aT ta. 


em A mR re ee me me CE ST a — —— —- - — 


rw - efter 22 & eS ao} we © LA ee i Pear QS ere ees 4 . 2 eee 
‘ ‘. 
! 
i 
‘ 
id * 
| f 
4 
? 
‘ 
! 
| 
ae 
| 
| i 
I he 
j t 
] 
a 
| a 
f 
* 
\ 
= 
i 
r 
! 
a 
tJ 
| * 
4 Me 
= 
i 
‘ 
* 
‘ 
| 
f 
| 
* 
* 
fr 
* = 
= _ * 
a 
a 
F 
i 
1 ; ; 
ao Shae = te ° =o —= ge So —-— eee te ee ee - = in 2 SME SE . = = = lls = = = 


Above: A starlike coma supporting a wide curving Gail is captured an tits 
picture by DLugene A. Harlan, Mount THauition, Caltlormia, dle took it at 
ih: UT, October 29th, when Tkeya-Seki was 41 million miles from the sun 
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NAhove: AT l “1h. uruces, New Vlexico, {. relies) Solbere, lie sect ob 1aVve'l Th 4 \ Papen 
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picture Of the comet and the zodiacal ight below Leo. The Wanmate 
exposure on October Sist was started at Lt:o) UT. 
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Right: Alaa MecClure’s record on November Isi from 2:75 to 2:54 UT. Ac inns 
site on Mount Pinos, he used an (/3.8 Zeiss lens of 10 imeches foeal tength. 


Below: October 31st large- and small-scale views by Everect Kremer, Scotistiaie, 
Arizona. At left, with a 1352nm,. f/4 lens, the foursimtindte exposure began at 
12:35 UT; at right, 554m. £/5.6, six minutes exposure at (2:20 U7.” 
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A. Smith. They both work at New Mexico State University Observatory, The bright siar near the hea 
Corvi. At that time the comet was moving i} devrees soutiovest per dav. K. Tkheya’s last comet discovery (19642) passed nen 
this same spot in the sky in mid-August, 19b4. 
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2. MATS 9628 AND MATS 19092 
3e Ao ONE 
Bo MATS 90528 REPORTS HE SAW WHAT APPEARED TO HIM A LARGE 
SEARCH LIGHT POINTING SKYWARD. MATS 10892 REPORTED SAME 
BUT ADVISED OBJECT WAS ABOVE THE HORIZON AND TAIL IS OUT 
OF SIGHT BELOW THE HORIZON. 
4. Ao POSITION WAS 118 DEGREES FROM 2512 NORTH 15588 EAST AT 
18442 
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signied it Sept. 18, has 
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‘Tavold Schuetz, of 1095 Bos- 
‘a court, Nenia, photograpned 
oe comer with a Polariod 

imera mounted ‘on a tripod 
mt the root of his. home: 

ft@ said yesterday the comet 

“Visib!> on rhe-eastern hori- 


com froar about 3:15- a.m.. ta 
‘5 aun, @ach morning ance 
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ot of thie month 
tehuetz suggested citv resi- 
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ermed by astronomers the most spec of light throughout the sky are the paihs 
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seen on earth in more 
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/o8 the city and be at an elm. 
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vated- location’. to- sight 
comet, but he added that resi- 
denis of Davton area suburbs 
may be abie to see the comet 
from their’ homes. 

The last comet visible to the 
naked eye \was sighted in 1954, 
he said. and “The World Al- 


‘anac’’ says that barring any 
other unexpected event, such 


as. the appearance: of the 
Ikeva-seki comet, the next 
Visible comet will be Halley's 
which will be seen in: 1986. — 
Schuetz. an amateur astro-- 
nomer, said Ao one knows now 
when the Lkeva-sexkl comet will- 
be seen again, This will depend: 
on ifs oroit, he expiained, pre- 
dicting if wont reappear in 
his litetime.- rics 7 
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TIAVORABLY PAGED observers on 
AS Oueber 20-21 viewed, @ come: SO bral: 
Nant that it could be seen with the naked 
eve mm broad chiylip ht, ff the sun wos rid: 
den behind the side of a house or even 
an outstrecched liad. this beautiful 
plenomenol is Ture: the most recent cday- 
light comets had been lO27 7A, tod, 
ool t, and the great comets of Vase, 
1848, and TStl. 

Many more professional and amateur 
astronomers viewed Comet [keyaSekt i 
the dawn skies of Tate september ana 
October as a frvzy patel clvat brightened 
noticeably from day to day. And aiter 
perihelion pis he wn (ctober ist, the 
comet's tail became three-quarters of the 


earti-sun distance in leneth, It was scen 


ai 
curving upward from the southeastern 


horizon during moraing twilight. 

At observatories around the world, the 
ereat comet of 1965 wave an eagerly 
awaited opportunity lo apply new and 
more powerltt! methods of observation. 
In this issue, Brian G Marsden tells ot 
this work bs professional ASLYOMNNCTS. 
His account supplements the description 
on page 254 i Nos ember of the comet's 
discovery and early observational history. 

Also in this issue is a portfolio ol 
photographs of theya-Seki during the fort 
night after perihelion passage. But the 
amount of observational material reported 
to SaY AND LELESCOPE 18 sO great that 
much of it must be reserved for our Jan- 
wary number. ‘That 4s scheduled to con- 
tain na roundup of amateur reports. 

During December, Comet lkeva-Seki 
will be visible with small telescopes iv 
the southern sky in the middle jours of 
night, as it travels from Latha througts 
northern Vela into Puppis. However, the 
strong southerly decijwation will fariper 
viewing from most of the United States. 

The following positions have been com- 
puted at the Smithsonian Astrophysical 
Observatory from ie orbital elements py 
L. E. Cunningham (page 352). Given 
here tor O« Universal time at five day 
intervals are the comet's righ ascensjon 
and declination (1950 coordinates), 4nd 
probable magnitude: 

November 21, 115054, 

96, 106 42,7, —32° 27’, 6.3. 

December 3, }O" 2om1, —31° 42, | 
G 9655.5, —$0° 35’, 7.6; , Yr 29m4), 
87259, 7.9: 16, 98 01.2, —38° 48°, 8.2; 
94 Sh $3m,3, —88° 59’, 8.5; 26, Bo Oo™.1, 


33° 31°, 8.8: BL, 7" 40%.8, —-37" 30’, G1. 

During December, the distance of 
Comet ikeya-Seki from us tcreases from 
O8 to 11? mullion miles, while ims clistance 
[rom the sun rows Progeny? TLE to by miil- 
Lau, 

So far, the path around the sun fol 
lowe! Loy Corre Jkt ViteSCK! lis Deen quite 

to it parabola, hut deviations be- 

cin to indicate that 1 ts in fact a very 
elongated ellipse. 
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The motion of Coimmet Ikeya-Sekt within 67 minutes is evident tn 


tation, 9,400 feet high. The sun is behund 


Tokyo Gbservatory’s Norikura solar stat! 
here fringed by scattered sunlight (net the corona). North is up, 
sun line, because the comet's velocity was much gre 
crs took these pictures at 2:20 UT (leit) and 3S 
sending these pictures, Tokyo director H. Hivose writes: 

head was disintegrating, and at - 
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(A SCIENTISTS’ COMET” was how 
fycomet expert Fred L. Whipple 
described Ikeya-Seki as we viewed 
in together by full daylight im one ol 
Harvard Observatory’s telescopes on the 
hazy afternoon of October 20d. Keports 
had been coming in to us all day of 
fruitless predawn vigils by people looking 
for the comet's tail, but on the other hand 
of vew and important scientific observa 
Lions. 

Although «a great disappointment to 
most of the general public as it neared 
the sun in October, Ikeya-Seki put on a 
spectacular display for amateur and pre 
fessional astronomers. So far, its general 
hehavier has been so similar to dat of 
the wreat comet of 1882 that it 4s unlike- 
ly Hs PePLOTM MCs 15 now OVCT. haven na 
Veccember, Comet 165f may be a vers 
strikine object ino rhe: morning sky, for 
uhern Pichi acre observers at roast, 

As told on page 204 of ast Monin s 
ssuc, bie COTM Was discuvered on wp) 
rember USth hy two japanese amateurs 


ac). 4 . J ie . lo a 
an Sthanaweniied nebulous object mM 
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observing te comet part of the ane 


tended Gemini 6 mission. ft was also 
hoped that significant new fin lings would 
result from. ground-based observations, 
both of the gencral appearance of the 
COMCT an of iS SPectruln OVer «ao large 
a range of wavelengths as mocern tech 
nology petilitts. 

‘the reason 1965£ was expected to be 
come a spectacular object was iis small 
peviliclion distance. ‘The activity shown 
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imply, Comet Theya-Seki was to pass onty 
209,000 miles from the sun's surhice on 


October 2ist at 4:49 Universal tume 61:55 
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these «dlaytime pictures taken October List in 
the O°.57-<liawneter black disk, which ts 
east to the leit. The tail lagged far behind the comet 
ater than dat of outllow along the tail. PF. Morivama and sts co-work- 
a 47-inch £/12.5 coronagraph in 4700-5000-angstrom light. tn 


1:57 was divided into three parts, one | 
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“Observers at the corota stuthon not ml at 3:50 that the comet 
i brighter than the others.” 
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expectation, and thar the empu cal fe 
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‘ved, even when the cornet was only 
4 jew million miles trom the sun. 

Qu the morning of October Sra (ih 
date), the staff of the Smithsonian statu 
at Woomera, Australia, noted that ie tan 
was 4° long; ihree days later ic had Trowti 
to 8°. ‘The early photographs showed a 
typical “gas” tail with char 
ur ighe StTeaniers. 

uring the second week of Uctober, 
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the head of Comet 1965£ was large, vers 
bright, and almost round on shorter 
exposures, such as those taken at Lick 
Observatory by 5. Va silevskis ama FE. Has 
lan, at the Mexican National Odsery ator 

oy MM. Mendez, and at Table Monnutain 
Observatory in Caltierntia by ©. Cape 


and J. Young. 


| . 
But as the comet approached tite sun, 
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ic became increasingly dificult to observe, 
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For this 4f-minute exposure on Octo- 
ber 6th, C. Capen and J. Young at 
Table Mountain Observatory used a 
telephote fens of 250-min. focal length. 
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especially from the Northern Hemisphere. 
ikven in the southern continents, morning 
itwilicht masked most of the tail, and on 
October (8th, just $0 hours before perihe- 
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MulLexposure was i152 Universal time 
on October 5th for Manuel Mendez’ 
lO-minute plate, taken with the Carte 
da Ciel retractor of the Mexican Na 
tional Astronomical Observatory. The 
comet, which was near Gamma Cra- 
teris, showed a tail 42 minutes long. 
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hon PSs, Woomera astronomers could 
see Ho tu at ali, though the head was 
us bright as meacuiude zero, 

On October 20th, although haze pre- 
vented observations without a telescope 
in the castern United States, [keyaSeki 
Was & Conspicuous Object with the naked 
eye or binoculirs in broad daylight at 
many locations tn the southwestern states 
and avcross the Vacific Ocean, 

At McDonald Observatory in) Vexns, 
ihe comet was casily scen with the naked 
eye at noon (18:00 UL), when only 2° 
from the sun, G. de Vaucouleurs writes 
that i taneculars “the appearance . . 


was reminiscent of the descriptions of the 
Ci 


daytime comets of [882 and J927: a very 
bright. mucteus and silvery tail of 1° to 2? 
visible length.” Fle estunmared the tocal 


visual magnitude of the head as —-1, 
about one magnitude brighter than had 
been predicted, 

Just haif an hour later, Norbert Roth 
and Darrell Fernald saw che comet fram 
the Snuthsonian station at Organ Pass, 
New Mexico. Approximately 1° Joug ated 
slightly curved, the tail seenred of about 
the same brightness as the 25}-day-olc 
moon visible at the time. 

At Kutt Peak Natronal Observatory tn 
Arizona, Stephen Maran observed with 
16% 50 binoculars from within the shadow 
of a 24-inch black disk erceted to hide 
ine sun. “The most splendid ching I lave 
ever secu," he notes. From a distance 
at 125 feet behind che disk he successfully 
photographed the comet: with an Exake 
camera mounted on a Ouestar telescope. 
Comet T965t was ciearly visible with the 
i, oS. Naval 


estat? Arivona. 


“hs et Py oni 
linnaded @€ve ali Clay ar the 
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Ouoservatorvy’s station in i faesta 
vy, EL. Guerter, 


Lhere, H. Abies, J. Chortses 
and J. Priser were able to photograph it 
with the 61-tuch astrometric reilector. At 
0:00 UT ey October LZist) Etfizaberh 
Roemer judged the head to be 
tude —10 or —I1; the nucleus was stellai 
and the 2° tail showed marked curvature. 
“Phat suing alternoon, though he couid 
not sce the comer without binoculars, G. 


blaciti- 


Van Biesbroeck in Honolulu nasted rhe 
tail’s curvatere: cousiderable devclon. 


ment had-taken place since miornig. 
Ikeya-Seki was a strtking object from the 
California Institute of Technology's cam 
pus in Pasadena. 

In Japan the comet was described as 
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Piagsialfl, Arizona. Offictul U.S. Naws 
photograph by Elizabeth Roemer. 
At S:90 Ul on October @lst, only hall 
an hour before perihclion passage, a “dis- 
ruption” of the comet was observed from 
the Mount Norikura coronagraph Station 
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up the comet with the unaided eye shortly 
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With his uaaided eye, David Meisel made these daylight sketches trom Viagstall, 


Arizona, as the great comet approached peribelion. The drawing at lett was 
made October 20th at 21:00 UT, the other two hours later. Ue saw about 2} 


degrees of tail and a coma two minutes of are (or less) in diameter. 


of Tokyo Observatory. See picture cap- 
tion page 332. 

Few observations have been reported 
during the following few hours; this is 
believed to be due to generally cloucy 
conditions. Clear skies in Prague, how- 
ever, did allow astronomers there to pick 


cye object on October 21st. At 
17:00 UT, McDonald Observatory 


S?P.anch ancl 36-inch reliccrors. 


after sunrise. According to L. E. Cunning: 
ham’s calculation, the comet should have 
passe within a quarter-minute OL arc 
of the solar disk at 5:25 UT. 

‘That morning in France (9:00 UT on 
October 2ist), Haute Provence Observa- 
tory reporred the tail was only one nuiute 
of arc long. A few hours later at Bochum 
Observatory, West Germany, the daylight 
comet was estimated as of magnitude —6 
or ~7. A similar estimate was made tn 
Cambridge, Massachusetts, at 9:00 a.m. 
Eastern standard time (14:00 UT), when 
only the bare beginning of a tail was 
visible, 

In the clearer skies of the 


‘Table Mountain. 
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ct's magnitude was esitmated as zero 
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The earhest observation ip 


three hours Jater from 
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morning 2a 45 


a tail 20° Jougw and 3° wide at its 
wescern 
nitude —2Z, 


United States, 1965f was again a naked- 
about 


«l5- 


tronomers judged the magnitude as —8, 
and took biack-and-white and color phota- 
graphs through the finders of both the 
ATCHSIVC 
observations in broad daylight have been 
reported from Organ Pass, Flagstaii, aie 


Tclescopic daytime viewing was also 
possthle on October 22nd, when the com- 


tl 


17:15 UT froin Lowell Observatory, and 
Nik Honala, 


wt 


sky following perihelion passage was made 
at the Pretoria, South ‘Africa, Moonwatch 
starion on October 25rd, and the next 
tail was visible there w 
the naked eye. On October 25th at the 
Smithsonian station in Arequipa, Pe 
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tremity tapered out from a head of mag- 
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Daytime drawings by Gerard de Var 
couleurs at McDonald Observatory. 
Right: October 20, 22:30 UT with the 
lO-inch finder of the S2-tuch reflector. 
Lelt: October Bist, 16:00 with the 
d-inch finder of the S6-inch telescope. 
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Swirls in the tatl were noted on the 
27th) at Organ Pass and tu kiovida, By 
the 20rh, the tat was readily. noticeable 
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an hour er so before sunrise on 
maticaliv less favored New Engiand states, 
buc in the encroaching. dawn the head 
could Hot be sce witioul Drroculars OF 
a ielescope. During the firsi week 9! 
November the comet became more easts 
visible as it moved away from the sun, 
The “dust” rail was about 30° in tengti 
(corresponding to 70 imilhon miles). 

“bhe nucleus had become double, Flow 
are) Polin fonnd on November dth with 
the 30-inch £/15 reflector at the Astro- 
geology Departmenr of the U. S$. Gro- 
logical Survey, Flagstatf, Arizona. He 
observed visually and photographically a 
second muciear condensation, UL 
about 14 seconds of arc up the rail 


from the first, and about >}? magnitices 
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the magnitude chiference was oiny ¢ ape 


the separalion ib seconds: if the seco 
mucleus was really in the tail spine, che 
distance between the would have 
been 8.000 miles. 

A possible third condensation wus sus- 
pected, twice as far away as the second, 
and more than three magnitudes fainter 
than the first. Other astronomers reported 
additional nuclei, probably transient im 
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The comet’s nucleus appeared clongat- 
ed on November 3th (top) and definite- 
ly splic the mext day. The five-minute 
exposure on the Sth began at 15:14 
UT, the one-sminute one on the Oth at 
13:25. C. Capen and J. Young used the 
6-inch Table Mountain £/15 retractor. 


nature, In the case of Comet 1882 II, one 
month after perihelion passage, five sep 
arate condensations were seen along a 
1O-second arc. (See a picture of them in 
February, 1960, Sky AND ‘TELESCOPE, page 
204.) 

To professional astronomers, 
ikeva-Seki provided a very welcome op 
portunity to observe the spectrum of i 
great comet at a small heltocentric dis- 
tance, The last comparable chance was 
in I882, when spectroscopic techniques 
and interpretations were both very primi- 


Comet 


tive, 

In the visual spectrum of an average 
comet, the most conspicuous features are 
three bright bands—the Swan bands, due 
to the diatomic carbon molecule. C,,. 
Most comets also show a pronounced 
continuous spectriim. often with super- 
mmposed dark lines that match the solar 
absorption spectrum. 

Photography of cometary spectra began 
Wn IBS, leading ‘Oo 6tne observation of 
new bands toward the violet. These in- 
clucled features due to triatomite carbon 
(C..), cyanogen (GCN), and the CTL radical. 
Then, in Gomet iS82T the sodium 71 
lines fat 5396 and 5890 angstroms) were 
these hawk 
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tlie stir. 
On Sentember 18, 1882, the first spectro: 


apie observation of a comet in daylight 


was niade by Raiph Copeland and J. G. 
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heredity: rdaslified Prom them nor 
mal wavelcneths by the comet's velocity 
of rceession Lhe Swan boards were vers 
WILK, but a number of sclypeonses terete 
lines could be seen in the green aud 
orange. The Dunecht observers thought 
that most of these lines were due to ren, 
With some possibly from cruisin 
calemun, 

or cight decades this report of addi 
tional briphe lines has been controverstal, 
fn 1927, the Russinn astronomer S.. V. 
Orlov redisctssed the Copcland-Lohse oh- 
servations, amd agreed that the green lines 
were probably of iron, but he hesitated 
io identify the others. Many astronouiers 


diel not believe the observations, rans 
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elements would eventually be fortrid on 
COTES OF VOry Sethe penny lina clistanece 
His hopes have been quickly rcalized! 
Qn the moraine of Oerober 20, 1965, 
A.D. Thackeray at Radcliffe Observatory, 
in South Africa, obtained spectrograms 
ol the mucleus of Camet Tkeyn Secha, then 
only cicht million miles from the sun. 
neutral 
iron, and atso the FE and K lines of 
roppivee? Cobo (Copeland and Lolise 
Cepnicl Mme Tvs detected thre i ow vl i“ 
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This unusual photogvaph of Comet ikeya-deht (i%ool) was taken by Alan McClure on the morning of Noveinher | 
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